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Study Objectives (2) True Color and ag412 for October 26, 2014

The goal of this effort is to study the spatial variability of the distributions of phytoplankton and CDOM
(chromophoric dissolved organic matter) within several river mouths and plume regions using full-resolution
satellite data. Here we show results for Chesapeake Bay, and the Exmouth Gulf (NW Australia), using
Landsat 8 OLI (30 m) scenes to determine the optimal ground space distance (GSD) to capture the
observed geophysical variability.

Data Sources and Methodology

Optimal GSD method based on Aurin et al. (2013) originally developed for MODIS Aqua and Terra.

13 (30m) available clear USGS GeoTiff OLI scenes (April 14 2013 to July 25 2015) were processed to L2
for the analysis. 15 scenes were also selected for the NW Australian coast, a region with clearer waters.
Test stations were placed along a transect centered in the bay and extending into the coastal region.

For each image, the variance of the ocean color product (c;) and the total uncertainty associated with
instrument noise (c,) are calculated for each station as the pixel size box (2x2, 3x3, 4x4, etc.) is increased
until c; > c;.

Once the inter-pixel variability threshold (o, > ,) is reached, the optimal GSD is defined as the average

between the size of the inconclusive array (c; < c;) and the size of the array which marked the upper limit

of a GSD which could resolve significant differences in ocean constituents (c; > ;). =
The Rrs noise level was obtained from the OLI sensor noise model, propagated through the atmospheric R,’
correction process (Franz et al. 2015 and references therein). <
Offshore areas affected by sun glint and sensor banding are excluded from the analysis. %
Landsat visit rate (16 days), cloud cover, sun glint, and short available record limits the availability of
useful images.
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Landsat OLI scenes of Chesapeake Bay were used to analyze the optimal GSD along the bay channel from north of the Potomac to the Bay’s mouth. Landsat
OLI scenes of NW Australia, a region of clear coastal waters, were also used to analyze the optimal GSD.

A transition zone was identified near the mouth of the Potomac River where the bathymetry is deepest (> 25 m). Both GSD and o, are larger and more variable

north of that zone. o; also increased as the bathymetry deepens offshore of the Bay’s mouth.

For Chesapeake Bay, the optimal GSD for various ocean color products (reflectances, band ratios, and chl-a) range from 45m to 617m (median min and max);
mean of 513km. There is a large variability in GSD from station to station and from image to image, primarily driven by physical forcing and bathymetry.

For the Exmouth Gulf, a region with clearer waters, the optimal GSD for the various products range from 51m to 2526 m (median min and max); mean of 950m.
Bathymetry and geometry of the Gulf seem to have a role in determining the optimal GSD but the values are significant higher than Chesapeake Bay.

Further optimal GSD analysis is planned in clear coastal waters and other estuaries and river plumes to ensure a wider range of geophysical spatial and
temporal dynamics.
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Total number of possible occurrences = 46 stations x 13 images = 598
N is the number of valid occurrences with successful GSD retrievals

(5) Optimal GSD Analysis for Exmouth Gulf (NW Australia) (6) Summary of Optimal GSD for Exmouth Gulf, NW Australia
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